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Shipbuilding

The sail v/as nearly square, bent to a yard,
and had sheets and braces; and the mastb
were, at least in some instances, fitted to be
unstepped and carried on a frame above the
deck. Some of these vessels were used on
the Nile, and some in the Red Sea. The
Chalclaeans undoubtedly possessed ships, but
possibly not at so early a date as the Egyp-
tians, though there Is reason to believe they
were more enterprising navigators than the
latter. While the Greeks were good sailors
and bold fighters on the sea, the Phoenicians
were undoubtedly the greatest seafaring
people of antiquity. During nearly the whole
of this period they were the greatest ship-
builders and navigators of the world. To
them is attributed much of the elegance of
form, fighting capacity, and seagoing qualities
of ships of their time. Whether they were the
first to build a trireme or not, they estab-
lished it as the standard ship of war, and it
so remained without much change from about
700 B.C. until the Battle of Actium (B.C. 31).

The trireme was a vessel of considerable
yze. Most triremes had at least one mast,
with a single square sail bent to a yard. The
central part of a trireme was partly decked
over, and there were gangways along the out-
side of the rail and projecting over the side,
a construction permitted by the 'tumble
home* of the sides. At the bow and stern
there rose a series of decks or platforms; in
later types, these were surmounted by a tow-
er. On the decks, platforms, and gangways
so formed the sailors operated the sails, and
assisted the men at arms to fight the enemy.
The rowers sat on small seats attached to
the side and supported by diagonal timbers.
(See TRIREME,) The development of the
galley was slow. Its principal changes were
at first in the direction of size, increase in
deck space, and of the number of fighting
men. The installation of warlike appliances
on the deck followed, and the Romans erect-
ed fighting towers at the bow and stern.
The improvement of war engines and ap-
pliances continued, Greek fire being one of
great importance. This was eventually dis-
charged on the decks of the enomy through
tubes in the bow, and that arrangement may
have led to the development of gunpowder
and guns.

When cannon were invented they were
placed behind a shelter or parapet in the
bows. As time went on, and an increasing
use was made of sails, guns firing in broad-
side were added to the battery; but it was

not until the beginning of the fifteenth cen-
tury that port holes were invented, and guns
began to be carried on covered decks. The
sailing vessels of the Middle Ages were of
many types, and were fitted with one, two,
three, or four masts. The sails were put
on in almost every conceivable way. Near
the end of the thirteenth century ships of
1,000 to 1,500 tons burden were built, some
carrying as many as 1,000 passengers. As late
as the twelfth century the nations of the
North of Europe used quite small craft; but
about this time their boats began to improve
in design and in dimensions. Long voyages
necessitated the sole use of sails, and the re-
striction as to size which the use of oars en-
tailed was then no longer felt. The develop-
ment of the sailing ship now proceeded with
hut little interruption. Considerations of
speed, fighting power, safety, and convenience
slowly improved the unwieldy and unsea-
worthy vessels of the fifteenth century, and
brought forth the staunch, trim, handy, and
efficient sailing craft of the nineteenth cen-
tury, when sails finally yielded the maritime
supremacy to steam. Notwithstanding the
improvements effected before the advent of
steam power, shipbuilding remained an art
based upon practice and experiment; but with
the steam engine there came a change.
Paddle wheels were used by the Chinese
in very ancient times. The Romans fitted
them to some of their Liburnian galleys, using
three or more pairs of wheels, and driving
them by oxen on a treadmill. The first man
to suggest the use of steam to propel a ves-
sel was Salomon do Caus, who was confined
by the French government as a madman be-
cause he repeatedly importuned it to carry
out his ideas. This was in 1640 or earlier.
Watt's successful development of the steam
engine, and the general acceptance of its value
and importance, gave a great impetus to
power propulsion of ships. Watt himself, in
1770, suggested driving them by means of one
of his engines operating a screw propeller.
In 1788 John Fitch, after several partial suc-
cesses, built the first really successful steam-
boat. About the end of July, 1788, she was
propelled by steam from Philadelphia to Bur-
lington, a distance of 20 miles, and made this
trip several times afterward. In 1789, John'
Fitch built a new and faster boat at Phila-
delphia, which, in a public test, made 8 miles
per hour. In 1796, Fitch equipped a yawl 18
feet long with an engine and screw propeller;
the, experiment was successful, and showed